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In re Application of 

Hildegard Romer et al. ) Group: 

Serial No,: 

Filed: ) Examiner: 

Title: SKULL POT FOR MELTING OR REFINING 

INORGANIC SUBSTANCES, ESPECIALLY 

GLASSES AND GLASS CERAMICS 

PRELIMINARY AMENDMENT DELETING 
MULTIPLE DEPENDENT CLAIMS 

Assistant Commissioner of Patents 
Washington, DC 2023 1 

Sir: 

Prior to calculating the filing fee, please enter the following amendments to the application. 

IN THE CLAIMS 

In claim 3, line 1 , delete "or 2". 

In claim 5, line 1, delete "any one of Claims 1 through 4" and substitute therefor -claim 1-. 
In claim 6, line 1, delete "any one of Claims 1 through 5" and substitute therefor -claim 
Please add the following new claims: 

-7. A skull crucible as claimed in claim 2, characterized in that the sleeve (4) is assigned a 
device for adjusting or regulating its temperature. 

8. A skull crucible as claimed in claim 2, characterized by the following features: 
the sleeve (4) has two coaxial sleeves; 
the outer sleeve is a metal jacket; 
the inner sleeve is a quartz glass tube. 

9. A skull crucible as claimed in claim 3, characterized by the following features: 
the sleeve (4) has two coaxial sleeves; 
the outer sleeve is a metal jacket; 
the inner sleeve is a quartz glass tube. 

10. A skull crucible as claimed in claim 4, characterized by the following features: 
the sleeve (4) has two coaxial sleeves; 
the outer sleeve is a metal jacket; 
the inner sleeve is a quartz glass tube. 

11. A skull crucible as claimed in claim 2, characterized in that the sleeve is height-adjustable. 

12. A skull crucible as claimed in claim 3, characterized in that the sleeve is height-adjustable. 
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13. A skull crucible as claimed in claim 4, characterized in that the sleeve is height-adjustable. 

14. A skull crucible as claimed in claim 5, characterized in that the sleeve is height- 
adjustable.- 
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SKl^CRUCIBL EFOR MELT ING OR REHNWG 1NORGANICJ5UBSIAN(^S 

The present invention relates to a so-called skull crucible for melting or refining 
inorganic substances, in particular glasses and glass ceramics. 

Such crucibles comprise a crucible wall which is generally cylindrical and is made 
up of a crown of vertical metal tubes, with slots between adjacent tubes. The 
crucible base may be composed of metal tubes, yet it can also comprise fireproof 
material. Said tubes are connected at their ends to vertical tubes for supplying or 
draining off coolant. 

Heating is effected by an induction coil surrounding the wall and via which high 
frequency energy is coupled to contents of the crucible. 

A skull crucible for melting inorganic substances is disclosed in EP 0 528 025 B1, 
for example. 

A skull crucible functions as follows: the crucible is filled with heterogeneous 
mixture or flakes or a mixture hereof. The glass or the melt must first be preheated 
to obtain a certain minimum conductivity. Preheating often occurs by burner 
heating. If the coupling temperature is reached more energy can be supplied by 
irradiation of high-frequency energy. During operation also the melt can be heated 
additionally for heating by means of high-frequency energy via burners which have 
an effect on the melt from above, or via hot waste gases. 

During operation an edge layer of solidified melt forms on the cooled crucible wall 
comprising metal pipes. A layer of crystalline material is advantageous here which 
has better heat insulation as compared to a vitreous layer. The edge layer protects 
the crucible wall from corrosion by aggressive or hot melts. This cold edge layer is 
vitreous or crystalline depending on glass melt. 
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The base layer is also cold, since the base is likewise cooled, similarly to the 
peripheral walls, where a vitreous or crystallised cold base layer also forms. This is 
a disadvantage for pouring out the melt via a base run-off. To let the melt run out 
5 through the base run-off, the solidified base layer must be loosened either by 

being knocked or dissolved thermally by means of additional heating units. The 
resulting effect of such a crystalline layer for the melt flowing past is a nucleating 
agent, and this is undesirable. In addition, the HF field is weaker in the base 
region, as the coil terminates ca. 2-5 cm above the base. 

10 

The high-frequency energy can be utilised only for heating the interior of the skull 
crucible. On the other hand it cannot be employed for specific heating of the 
cooled base region. If the aim were to heat the layers close to the base using 
induction heating, then heat would be drawn from these layers again by cooling of 
15 the base. This would culminate in impoverishment of the energy introduced, 

compared to the uncooled hot middle zone of the melt. 

It might also be conceivable to increase the high-frequency energy overall so that 
the temperature of the base region exceeds the upper devitrification temperature. 
20 In that case the problem of decanting would have to be overcome. But the melt in 

the central region of the skull crucible would then be superheated. This could lead 
to synthesis by selective vaporising being displaced, resulting in fluctuations in 
refractivity and lubricating. 

25 There is little literature on special techniques of the discharge of glass melt from a 

skull crucible. In general a run-off opening is illustrated diagrammatically only. US 
5 567 218 describes an outlet opening which is cooled only slightly and is 
relatively large, and to which a well cooled slide is assigned. At the same time a 
short ceramic sleeve projects into the melt whose sole task is to thermally insulate 

30 the run-off area to facilitate run-off. This reference also makes mention of variants 

with indirect heated discharge feeders. 
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Were these embodiments which are insensitive to crystallisation or slightly 
sensitive adequate for such melting, then their disadvantage is that the meltings 
contain a large number of crystals and streaking after run-off. With optical 
crystallisation-sensitive melting crystals form during such run-off on the 
abovementioned ceramic sleeve. These impair removal of the melt from the base 
region. They also disallow controlled discharge. The discharge rate cannot be 
especially well controlled. In the case of aggressive glasses there is the added risk 
that the ceramic sleeve is rapidly melted and that the dissolution products cause 
flaws in the glass. 

The object of the present invention is to provide a skull crucible of the type initially 
described, such that also with problematic glass types the melt can be discharged 
from the base region in a controlled fashion, without impairment of the glass 
quality, particularly with aggressive or qualitatively high-quality glasses. 

This task is solved by the characteristics of Claim 1 . The inventors have 
recognised that there is the possibility of trouble-free removal of the melt if 
measures are put in place to remove melt from the hotter zones only. The cold, 
crystallised glass of the base region is therefore not to be removed according to 
the invention. 

This ensures that no crystalline material from the base region reaches the ingots, 
that during the casting process the melt does not pass by the crystallised base 
layer and accordingly new nuclei constantly do not form and get carried along and 
that devitrification products of higher density than the glass melt itself, which are 
deposited in the base region, is not drawn into the ingot. Also, the run-off sleeve 
can be of such a diameter and length corresponding to viscosity of the melt that a 
laminar discharge of the melt without turbulence in the mould is ensured. This 
technique can be used to manufacture crystal-free and streak-free ingots from 
optical glass 
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The invention offers another advantage: with discontinuous crucible melting no 
stoppage of the glass flow is necessary; rather the glass flow stops itself, as a 
result of intelligent height selection of the sleeve. The residual gas remaining in the 
5 crucible ensures further HF coupling. 

Accordingly, the process can immediately be continued. At the same time new 
heterogeneous mixture can be replenished without renewed processing by way of 
additional heating, for example by means of a burner flame. 

10 

This is a particular advantage with glass types of minimal conducting capacity, 
which are difficult to connect, as well as with glass types having readily volatile 
batch constituents which vaporise or atomise strongly when burner heating is 
employed. 

15 

Two platinum variants were tested as embodiments. Common to both variants is 
the fact that the discharge pipe and the sleeve comprise platinum or a platinum 
alloy and the discharge pipe is fitted with a 50 Hz resistance heating unit. Platinum 
is used accordingly because it is stable under oxidising conditions up to 1600°C 
20 and barely causes traces of discoloration in the glass. For higher temperatures 

sleeves made of iridium, molybdenum and wolfram or compounds of these 
materials are suitable. 

According to a first variant the run-off pipe ideally has a height of ca. a third of the 
25 overall melt level, if at the same time it is to be ensured that coupling is also to be 

guaranteed during and after casting. If there is not this requirement then due to 
contamination of the melt by the material of the platinum sleeve it is more 
favourable to have the sleeve considerably shorter. Sleeves of 2 to 6 cm long have 
proven suitable for this. The glass seal between platinum flange and water-cooled 
30 skull crucible is ensured by a quartz plate as well as ring air cooling around the 

platinum flange. According to melt and corrosion requirements the quartz ware 
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plate is between 1 and 2 cm thick. And in all cases the platinum sleeve must 
project at least 1 cm above the quartz ware plate- 
In the second variant the structure for extreme demands on platinum freedom was 
further optimised. In this case the platinum sleeve is cooled with air during melting 
and refining. This ensures that during these melting phases the platinum is 
separated by a solid glass layer from the melt and no dissolving can take place. 
Just before the casting phase cooling is reduced or turned off completely and the 
glass on the platinum sleeve is heated to a temperature above the devitrification 
limit. When all crystals in the vicinity of the discharge are dissolved the 50 Hz 
resistance heating of the platinum pipe is raised to casting temperature and the 
melt is removed. When the glass limiting layer is dissolved the temperature can be 
determined by measuring it using a thermoelement attached to the sleeve. 

The thermoelement is withdrawn via the gas outlet from the cooled sleeve and 
conveyed via feedthrough capacitors to a measuring unit. The feedthrough 
capacitors assist in filtering or smoothing possible HF interference signals. 

The platinum run-off sleeve could on principal also have contact with the water- 
cooled skull crucible from an electrical layer. But this variant does have drawbacks 
relative to cooling, as in this case the platinum run-off is influenced by the water 
cooling of the skull crucible and thus there is the danger of excessive cooling in 
the vicinity of the run-off sleeve. For very aggressive glass melting this variant can 
be advantageous though, since in this case the problem of glass sealing between 
skull and platinum run-off sleeve does not apply. 

Electrical uncoupling of flange and metallic skull crucible is desirable whenever 
glass sealing is not problematic. This leads to a lower HF interference level on Pt 
heating- In the event of electrical uncoupling of flange and metallic skull crucible 
there must be a distance of at least 0.5 cm between both components, which is 
filled with electrically insulating ceramic. The best material here is quartz ware. 
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Another conceivable run-off variant would be a quartz glass pipe which projects a 
few centimetres into the melt in the upper region and is heated indirectly below the 
crucible base. The advantage to this variant is absolute platinum freedom of the 
melt. The drawback is the limited stability of the run-off in particular due to 
corrosion by aggressive glass melting. 

Embodiment: 

A glass from the Lanthan Krone family was melted and cast. The HF energy is 
supplied via a generator with a frequency of 1 MHz. The melt volume is ca. 8 I. 
The melt level in the skull crucible was 21 cm. The HF energy required for casting 
is 30 kW. The upper devitrification temperature of the glass is ca. 1040°C. The 
casting temperature is 1 1 00°C. At this target temperature the temperatures in the 
centre of the crucible between base, middle and surface fluctuate between 1000°C 
at the base, 1 150°C in the middle and 1 100°C in the vicinity of the melt surface. 
This means that a crystal layer, which due to the sleeve construction does not 
have an adverse affect, is on the base during casting. 

A platinum run-off pipe 50 cm in length, a pipe diameter of 8 mm and a fitted 
sleeve 10 mm in diameter and 7 cm sleeve length were used. The platinum tube 
has a flange mounted in the region of the crucible base, which is set directly on the 
alumosilicate base plate of the skull crucible and which assists in attaching the 
heat circuit. The distance between flange and water-cooled skull crucible is 5 mm. 
The flange edge at the top is air-cooled. In the case of highly corrosive glass 
melting or high refining temperatures the switch can be made from air cooling to 
water cooling, as required. Located at the lower end of the platinum pipe is 
another plate lug for laying on power to heat the flange. The platinum flange can 
be heated by means of a heating circuit between flange and plate lug to 
temperatures up to a maximum of 1400°C. Only the pipe itself is heated, whereas 
the sleeve projecting into the glass is heated only indirectly by thermal conduction 
from the platinum tube and from the hot melt. 
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During melting and refining the platinum run-off pipe is unheated. Around 1 to 2 
hours prior to casting the crucible is set to casting temperature and the platinum 
flange is also slowly brought up to casting temperature. When the target 
temperature is reached both for the melt and the run-off the glass warms up. 

When the air-cooled sleeve is used the air cooling on the sleeve is turned off to 
additionally adjust the target temperature oh the pipe and in the melt for casting. 
The glass is held back by a stopper at the warm-up stage, until all target 
temperatures have been reached and the temperature on the sleeve is above 
1050°C, thus clearly above the upper devitrification limit. 

The invention is now explained in greater detail with reference to the diagram, in 
which: 

Figure 1 illustrates a skull crucible according to the first variant in 
diagrammatic vertical section. 

Figure 2 illustrates a skull crucible according to the second variant in a 
diagrammatic vertical section. 

The skull crucible 1 illustrated in the figures serves to melt or refine inorganic 
substances, in particular glass or glass ceramic, and especially broken glass or 
so-called heterogeneous mixtures or both. 

The skull crucible has a wall 1.1, formed by a crown of vertical metal pipes which 
are conductively connected to one another and are attached to a coolant, such as 
water. 

The base 1.2 of the skull crucible 1.1 is constructed from a quartz ware plate. It, 
too, is cooled, especially by air exiting from pipes 1 .3. 
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The wall 1 .1 is enclosed by an induction coil 2. This is a component of a high- 
frequency facility, with which high-frequency energy is supplied to the contents of 
the skull crucible. 

As can be seen, a melt 3 is inside the skull crucible. The wall 1,1 and the base 1.2 
of the skull crucible 1.1 are each covered by a crystallised layer 3.1, 3.2. Coring 
products 3.3 are illustrated schematically in the base region. These can form in 
certain glass types, and sink down to the base from the interior of the melt. 

According to the invention a platinum sleeve 4 is provided as run-off. The upper 
edge 4.1 of the sleeve 4 clearly projects out over the upper edge of the base 1 .2. 
The upper edge is located in a zone lying far above the crystallised base layer, 
where the temperature is clearly above the devitrification temperature. Due to the 
position of the upper edge 4.1 there is no danger of the coring products 3.3 
reaching the sleeve 4 and impair the quality of the removed glass melt. 

The skull crucible 1 according to Figure 2 is fundamentally of the same structure 
as that according to Figure 1 . It too has a sleeve 4 for removing glass melt. The 
upper edge 4.1 of the sleeve 4 is again located in a relatively hot area of the glass 
melt. 

Compared to the embodiment of Figure 1 however a cooling system is provided 
which is assigned to that area of the sleeve 4 located inside the melt 3. This 
cooling system exhibits a mantle 4.2 which encloses the upper area of the sleeve 
4. Formed between mantle 4.2 and the upper area of the sleeve 4 consequently is 
a cavity which has an inlet 4.3 and an outlet 4.4. Attached to the inlet 4.3 is a 
coolant, such as a gas. A thermoelement 4.5 is provided in the cavity. 

When the skull crucible is operating it is generally effective to regulate the 
temperature of that part of the sleeve projecting into the melt 3 such that the 
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temperature of the sleeve 4 is kept low during the melting phase. At the same time 
the temperature should be low enough to allow a solid glass or crystal layer to 
form, and when the melt is being drawn off the value of the temperature is raised 
above the upper devitrification point. 

It can also be effective to keep the base region of the skull crucible at a 
temperature level lower than the superjacent glass melt. The advantage here is 
that there is less corrosion of the base. 
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Claims: 

1 . A skull crucible (1 ) for melting or refining inorganic substances, in particular 
glass or glass ceramics; 

1.1.1 with a crucible wall (1.1); 

2. 1 .2 with a crucible base (1 .2); 

3. 1.3 with an induction coil (2) surrounding the crucible wall (1.1) wall and via 

which high frequency-energy is coupled to contents of the crucible; 

4. 1 .4 the crucible wall is formed form a crown of metal tubes which can be 

connected to a coolant, with slotted interstices between adjacent metal 
tubes; 

5. 1.5 the base (1.2) has a run-off for the melt; 

6. 1.6 a sleeve (4) is assigned to the run-off; 

7. 1 .7 the inlet end (4.1 ) of the sleeve protrudes into the inner chamber of the skull 

crucible (1) so that the melt can be removed through the crystallised base 
layer in a controlled manner without the danger of impairing its quality. 

2. A skull crucible as claimed in Claim 1 , characterised in that the upper edge 
of the sleeve (4) is at a height of between a tenth to a half of the melt height 
measured from the base (1 .2) of the crucible. 

3. A skull crucible as claimed in 1 or 2, characterised in that the sleeve (4) is 
assigned a device for adjusting or regulating its temperature. 

4. A skull crucible as claimed in Claim 3, characterised in that the upper area 
of the sleeve (4) projecting into the melt and forming a cavity is double- 
walled, and in that the cavity has an inlet (4.3) and an outlet (4.4) for a 
coolant. 
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5. A skull crucible as claimed in any one of Claims 1 to 4, characterised by the 
following features: 

1 . 5.1 the sleeve (4) has two coaxial sleeves; 

2. 5.2 the outer sleeve is a metal jacket; 

3. 5.3 the inner sleeve is a quartz glass tube. 

6. A skull crucible as claimed in any one of Claims 1 to 5, characterised in that 
the sleeve is height-adjustable. 
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(54) Title: SKULL POT FOR MELTING OR REFINING INORGANIC SUBSTANCES, ESPECIALLY GLASSES AND GLASS 
CERAMICS 

(54) Bezeichnung: SKULLTIEGEL FUR DAS ERSCHMELZEN ODER DAS LAUTERN VON ANORGANISCHEN SUBSTAN- 
ZEN, INSBESONDERE VON GLASERN UND GLASKERAMIKEN 
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(57) Abstract: The invention relates to a skull pot (1) for melting, crystallising or refining inorganic substances. Said pot comprises 
a pot wall (1 1), a pot bottom (1.2), an induction coil (2) which surrounds the pot wall (1.1) and by means of which high-frequency 
energy can be coupled into the content of the pot. The pot wall (1 . 1) is formed by a ring of metal pipes which can be connected to a 
cooling medium. Slits are embodied between adjacent metal pipes. The bottom (1.2) is provided with a discharge for the melt (3). A 
sleeve (4) is allocated to the discharge. The admission end (4. 1 ) of the sleeve (4) protrudes far into the inner chamber of the skull pot 
(1) in such a way that, during use, the melt (3) can be withdrawn through the crystallised bottom layer (3.3) in a controlled manner 
without the danger of impairing quality. 
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German Language Declaration 



Ate nachstenend benanwer Erfindcr erklare ich hiennit an Eidcs 
Stan: 

dafi mcin Wohnsitz, mcinc Postanschrift und mcuie 
Scaatsangehorigkcit den im nachstehenden nach mclncm Namen 
aofgeftthrten Angaben eitfsprechen, dao ich nach bestern Wisscn 
der ursprQngliche. erste und alleinige Eriiader (falls nachstchend 
nur ein Name angegeben ist) oder cin ursprilngHcher, erster nnd 
Miterfwder (falls nachatohend mehrere Mamen aufgeftlhn sind) 
des Gegenstandes bin, fur den dieser Antrag gestellt wild und fttr 
den ein Patent fur die Erfindung mix folgendem Titet beantragt 
wird: 



As a befow named inventor, I hereby declare that 

My residence, post office address and citizenship arc as stilted 
next to my name. 

I belitfvo X am the original, firsf and sole inventor (if only one 
name is Hated below) or an original, first and joint inventor (ii 
plural name* are listed below) of the * object matter which is 
claimed and for which a patent is sought on the invention entitled. 

SKULL POT FOR MELTING OR REFJNlNG INORGANIC 
SUBSTANCES. ESPECIALLY GLASSES AND GLASS 
CERAMICS 



deren Bcschreibung hier beigeftlgc isi» es sm denn (in diesem Faile 
ZutrotYendas bitte ankaraitzen), diese Erfindung 

Q wurdo angemeldet am 

unter der US-AnmeUUnuinmer oder unter der 
ImomationalAn Anmoldonununcr im Rahmen des 
Vertrags ttber die Zosammenarbeit auf dem Gebiet des 

Patentwesens (PCT) und am 

_ _ , ( abgeandert (falls 

zutreftend). 



the specification of which is attached hereto unless the following 
box is checked: 

B was filed on August 16> 2000 , 

as United States Application Number or PCT 
International Application Number PCT/EPOQ/07987 

and was amended on 

(if applicable). 



Ich beststige hiermit. daJS ich den Inhalt der oben angegebenen 
Patentanmeldung, einschlieOUch der AnsprOche, die eventuell 
durch einen oben erw&hnten Zusateantrag abgeandert wurde, 
durchgesehen und verstanden habe. 



I hereby state that I have reviewed and understand the contents c 
the above identified specification, including the claims* a 
amended by any amendment referred to above. 



ich erkenne mcinc Pflicbt zur OtTenbarung jeglicher 
lnformationen an, die zur prufung der Patcrttfahigkeit in Emklang 
mit Tttel 37, Code of Federal Regulations, § 1.56 von Belang sind. 



I acknowledge the duty to disclose informauon which is materia 
to patentability as defined in Tide 37, Code of Fcder. 
Regulations, § 1.56. 
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Icn bcanspruchc hiermtt ouslfindlsche Fnoriiaisvortcile gcmtu3 Titl« 35, 
US-Code. § 119 (aHd), bzw. § 365(h) ailcr untcn aufgctuhrwn 
'HusianA*anmeldvx»5en for Pwtente odor Erfindomrkundun, oder 5363(1) 
aller PCX internatioualen Anmcldungcn, welchc wenigstens cm Land 
ausser den Vrrctmgten Sraaten von Amerika benenncn, imd nahc 
nachstchend dureh artkreuzen samtiiche Auslands- *wmeldun&en mr 
Parent* b*w. Erftndcrurkundcn oder PCT Internationale Anmeldungen 
ungegefeen, deren Aumcldctag dem dcr Anmcidung, fur wclchc Priorita* 
bcanspruchc wtrd, voiangcht. 



I hmeby claim foreign priority under Title 35. United Stares Code, 
5U9(*Md) or J 365(b) of any foreign application^) for patent oj 
inventor's certificate, or § 365(a) of any PCT Internationa) appiicahor 
which designated at least one country other than the United States, Usicc 
UClOW and nave also idenritled beJcw, by checking the box, any forrigr 
application for patent or inventor's certificaic, or PCT Inicrnaiiona 
application having a tiling date before that of the application on whtcr 

priority id OlOtmcrd- 



Prior Foreign Applications 
(FrOhcre auslSndische Anmetdungen) 



109 39 781.3 



umntcri 



(Number) 
(Nuiwner) 



Germany 
(Counrry) 
(Land) 



(Country) ' 
(Land) 



21 August 1999 



_ 1 AUflU 
(Day/Month/Ycar Filed) 
(Tag^Monat/Jahr der Anmcldung) 



(Day ✓McmuV Year Filed) 
(Tag/Monat/JahT dcr Anmcldung) 



Priority Not Claimed 



□ 



Ich bennspruche hiermit priaritatsvnrietle unter Title 35, US-Code, 
§ 1 19(e) aller US-HilfianmcldUngen wie umen aufgezihlt. 



I hereby claim Ac benefit under Title 35, United States, Code, 

§ 119(c) of any United States provisional application^) listed belmv. 



(Application Noj 
(AktenzCiehen) 



(ruing Oven) 
(Anmcldetag) 



(Filing Datel 

{Annul (loi*f0 



(Application No.) 
(Aktcnxciehctt) 

Ich beonspnichc hiermit die mir umcr Title 35, US-Code, § 120 
zustchenden Vorteile ailcr unten aufgefuhxten US^Potentanmeldungen 
bzw. § 365(c) aller PCT international en Anmeldungen. welche die 
Vercimoien Staaten von Amcrika benennen, und crkenne, insofem dcr 
Cegenstand eincs jeden fruhercn Ansprucha dicser Patemanmeldung 
nicht in einer US-Patentanrncldung> bzw- PCT Internationalen 
AnmeJdung in in einer gemflO dem chit en Absatz van Title 35, US-Cod©, 
5 U2 vorgeschriebenen Art und Weise otTcnbart wurde, meine Pflichr 
zur OiTaibarung, jegtichcr Xnformanonon an, die zur Prufung dcr 
PwentfEhigkeit in Einkhmg mit Title 37, Code of Fedeml Regulations 
§ 1.56 von Belong wd und die im Zcttraum ^wischen dem Anmetdeiait. 
der frdhcrcn Patcntaame!dtmg und dent national en oder im Rahmcn des 
Vcrtrags Ober die Zusanvnenarbeit auf dem Gebiet des Patcntwcsen 
(PCT) goltigen imematiortalcn Aiuncldetags bekonne gswordtn sind. 



I hereby claim the benefit under Title 35. United Stares Code, § 120 of an 
United States application^ or fi 365(c) of any PCT Intcraationi 
application designating the United States, listed below and, insofar as ifi 
subject matter of each of the claims of this application is not disclosed 1 
the prior United States or PCT International application ifl the mann< 
provided hy the first paragraph of Title 35, United 5 tares Code, 0 1 12, 
acknowledge the duty to disclose information which is material t 
patentability as defined in Titlo 37, Code of F«dera) Regulations. S 1- 
whieh became available between the Cling date of the prior application ar 
!hc national or PCT International filing date of this application 



£P0Q/O79 e7 
(Application Vo~$~ 
(Aioertzeichcn) 



0e/16/20Q0 
(^rtmg Date) 
(Anmeldetag) 



Published 

(Statu*) (patented, ponding, abandoned) 
(Status) (paxentiert, $chwehend. aiifgcgcbetO 



CADoJication N« i 
(Akteiueichm) 



(Fding Date) 
(Anmcldetn^) 



Ich crklarc hiermit, d«0 alio m 4«r vorl i«g*ndcn Erkl3runa von mir 
gemachtcn Angoben uach bestem Wissen und Gewissen dcr Wahrheit 
cntsorcchcru und ferncr dafl ich diese eidcsstaftlichc Erklaruns in 
Kenntnis dessen ablegc, dajft wissenUicn und vorsatzlich faischc Angoben 
oder deigieichen gemafi § 100! , Title 13 des US-Code straibar sind und 
rnit Gcfdstrafe und/oder Gefungnis bcstralt wcrden konncn und daB 
deranige wissentlich und vorsaulicn falsche Angaben die 
Rcchmwirkjarnkch der vorlioftondon Potontanmeldung ader oincs 
aufgrund deren tmeitren Patentes gefihrden JtOnncn. 



(Status) (patented, pending* abandoned) 
{SttCUS) (paiemicn. SchvrcUcnd. na^cgdm) 



I hereby declare mat all statements made herein of my own knowledge a 
true and that alt statements made an information and oeHef are believed 
be true; and further that these statements were made with the knowlcd 
that wiurui false statements and the like ao mode ar* pun uKabld by fine 
imprisonment, or both, under Section 1001 of Title IS of the United Stai 
Code and that such willful false statements may jeopardize the validity 
the application or any patent issued thereon- 
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VERTRETUNGSVOLMACHT: Als benannter firfinder 
btf^vuftrage ich hicrmit den (die) nachstehcnd aufgefUhrten 
Patentamvalt (Paiemanwfclie) und/oder Vcrtreter mit der 
Verfolgung der voriiegenden PatcntaruneJdung sowie mil der 
Abwiciclung allcr domic verbundenen Augclegenheiten vor 
dem US- Patent -mui Markenamt. fNam*('i) und 
Registration$nummvr(n) auflisien) 



POWER OF /vTTORNETY: A3 a munod inventor, I hereby 
appoint the following attorneys) anaVor agcnt(s) to prosecute 
this application and transact all business in th* Patent and 
Trademark Office connected therewith: flisi name and 
registration number) 



1 



Postanschrift: 



Smitti, RegU. N o, 40.18 1: Michel S, Cxybawsla* Regis. N<i3_3.8I$; Brian C. 
Rcffia- No. 40.13^ Mlcba.l O. Schwartz Rc^i* No«J*dUS^£ A4*m F. Out, Regis Nc^46X44^ 
Abigail M. Sutler, Regis. No. 4fk^238, Thom*a A. A/Jami, Ur^'i*. No^4SJL?ft; »nd KJi&BcfTyJ. 
?*uim Rcaij # NatJgJ^siroTBAKKR & DANIELS. 1 II Estt W<ync Strcrt. Suit. £00, 
FarrWgygf, todfgng 4&B02 

Send Correspondence to: 



Tclefonische AuakUnfte; (Name und Tehfonnummer) 



John F. Hoffman, BAKER & DANIEL S 

Direct Telephone Calls to: (name and telephone number) 

jonn f. Hoffman 



Vor- und Zunoroe de* Cinaigen oder crsten Erfindcrs 


yFull name of sole or first inventor | 
HHdogard Romer I 


Unttsrschrift dca Erfirwtcr* Dstum 


*" Inventor's signature - Dme | 

i^O^dL^ ^ oq /as \ ^c»^| 


Wohnsifz 


Residence*^ 1 | 
Knrben, Germany (/ J' | 


Staatangehorigkeit 


Citizenship ' 
G«rrr>an 




Post OfTic- Add rot* 

Hefdangasse 9 

ai184Kart)on 

GERMANY 




Foil name of second joint inventor, tf my 
Uwe Kolbarg 


Untcrschnft des zwctten Erftnders Datum °> 


^^SecoJQd^^r^CTitors signature Date jj 

i/W 0<*ILk(ZOd> 


U/ohnsitz 

- 


Residence — ^ j jj 

Mainz-Kaetel, Germany yCZ^ ^ i 


Staatsangeharigkmt 


Citizenship ~" " "/jf 

G«rm«n ' I 


PostanschriR 


Post Office Address 
Flossarweg 1 
55252 Mainz-KasTel 

OBRMANY I 



(Im Falle dritter und weiterer Miterfinder Miterfinder sind die 
entaprechenden Informationttn und Umerschriften 
hiaacuxuftigen,) 



(Supply similar information 
subsequent joint inventors.) 



and signature for third and 
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Citizenship 



Stxgmhcrpcr Strasse 27b 
_?j4ll Bingen T Germany 
Post Office Address 
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